Oxygen and effective vasular compliance in acute heart failure.
The effect of hypoxemia on total vascular compliance was studied in anesthetized dogs using a venous bypass technique. Cardiac output was kept constant with an extracorporeal pump and respiration controlled to maintain normocapnia. When nitrogen was added to the respired gas to produce an arterial PO2 approximately 45 mm Hg, total vascular compliance was rapidly and significantly reduced to 0.93 ml (mm Hg)(-1) kg(-1) with incomplete recovery to baseline values of 1.30 plus or minus 0.06 ml (mm Hg)(-1) kg(-1) during subsequent ventilation with 100% oxygen. Acute heart failure was induced by gradual aortic constriction. Ventilation with 100% oxygen failed to prevent a gradual reduction in total vascular compliance to 0.86 ml (mm Hg)(-1) kg(-1) from a baseline value of 1.23 plus or minus 0.06 ml (mm Hg)(-1) kg(-1). Ventilation with 100% oxygen following the reduction in vascular compliance during acute heart failure also failed to significantly alter this parameter. Thus, improvement of arterial oxygen tension in patients with acute heart failure would be beneficial in providing greater oxygen delivery to the tissues without abolishing a compensatory mechanism of reduced vascular compliance which attempts to maintain a cardiac filling gradient of pressure.